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(57)Abstract: 

PURPOSE: To control the thickness of the dielectric film 
between a control gate and a floating gate easily and to 
improve the distribution accuracy between a threshold 
voltage and a memory cell. 

CONSTITUTION: In a process for forming a first silicon 
oxide film 35. a silicon nitride film 37, and a silicon oxide 
filrn 42 on a control gate consecutively, at least one gate 
oxidation process of the transistor of a peripheral region 
is provided after forming the silicon nitride film 37 and 
before forming the second silicon oxide film 42, thus 
reducing the number of fluoric acid treatments as the 
pretreatment of the gate oxidation performed after 
forming a second silicon oxide film and reducing the 
fluctuation of the film thickness of the second silicon 
oxide film 42 caused by the fluoric acid treatment. 
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<D. '>:f^<L%i^<Dy-hmitJM^mitmz. mm 

[0 0 0 1] 20 
[0002] 

':^^tircmmmr^^n^m\z-mn^^^ c <h75t pjtg;^^: 

EE PROM. Vit>5^>^, y^yiya.:/^^ijf)^^m^m^ 30 
mA, 86 8, eiQ-^-^'^An In-System 
Reprogrammable 32KX8 CMOS 
Flash Memory** by Virgil N 
iles Kynett et ai., IEEE J 
ournal of Sol id-State Cir 
cuits, vol. 23, No. 5, October 

1 9 8 8TS*SnTVi-5. 
[0 0 0 3] mi 2\ty'yyzy=Lyf^^^)(D—9mfs,m^ 
^Tvctyuy ^m^^^o |nIiaJC:feV>T, y^^yzyoL/^ 

^ u ttff j^Ji^fcsee^ ntz:^^^) s u ^ x i o 40 

Oh. XT Hl^X7^n-i$^2 0 0 Yy-h300 
YT K^X5^3-:$<4 00 a:, T H 1/X/N*-/ :7 7 5 
OOi:, #i^[Hlg§6 0 Oil, ir>XT>7'7 0 0 A 
tb:^Ary 8 0 Oi. r3> Nn— ;i/n$?*:/^? 9 0 0 t 

[0 0 0 4] ^^u-ir;^vhu^yiJ7xi oo^i. ff^^m 
jcgs®^nfes»^@cD;<^u v^>^jy.^^^<Dp^mz 
>t u -fe^i/v h u X 1 0 0 o^n^^xj^m^ 

mSlt^1t^\zyir\^V7.7'Zl-^2 0 0i:Yy-h3 

0 0 hfimm^tlX\^^^. Yy- h 3 0 0 (CliJfrjCDSR 50 
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2 

1fffl«r^ASYTH 1^X5^3-^4 0 0 ;&tS5JIK$nTVi 
XT Kl/X7'3-y2 0 0 tYTH^X5'n-^4 

oolcji, ^n^n. THuxffl«;*t-^»js$n^T 
HixxyN-^/:7r 5 o o*««fig$nTVie. 

[0 0 0 5] Yy-h 3 0 0(C«. 7='-i5'A:^^f::#3i 

nsmdSM>&^^ roj ru ««^-r'5ir>xr>:/ 

7 0 0:<>^g?J!^$nT(.i^. Hj^lHlilSe 0 0(hir>xr> 
7^7 0 OlC^^n^n. Ata:^5^-i^S:-^»fflt-'5A 

W:^/N*^:/:7T 8 0 07&tS5jj^$nTVis. y^VTsnvy 

r S 0 0 LX^iin^yy so 0\Z\t. yyyiy^L:^^ 
^)<D%VFMM^mx,o1t^<Dn>hu—)Vui?y^ 9 0 
oiO^jSJffi^nrviS. 3>hn— ;i/n>?-/^r 9 0 oji. 

^xs^u^r^Jxm^\z^^^^^rzmm^ff'fs.o. 

[0 0 0 6] ^1 3^i, 01 2\z^^nit:^^^)'\L)V^ 

h u ^x 1 0 0 (Dwmm^^mtmmm^m'^h^. 
mz^\,^x. n^mzmxs^wk^o^K^-^m^'Li , 
WL2 , WL i m^^\zmxs^m.m:^(o}f:v h 

^BLi , BL2 . BLj t75«SVi{Cifi^t"'5<fc'5 

#T^^^U h^Vv'X^Qii. Q12, -Qti^SWI^^ 
tlTVi^. #^^U K^Vi^XiJ^coHW-O^&lf^y 1> 
«ifz:S^IS$nTV>;5o ;pt^U h^^v^X^S^O^nvNa— 

>^Xi$^<z)V-x«^y-xieiSi , 82. •-(;i»jK$n 

ti. lai 3t;i7K$n'5cl;^tc+gSf::^J^$nTVi'6« 
[0 0 0 7] EIl4ti, ±m(0^'^1xy'yvi^=JL:^^^) 

^m^t^\^(r>^^^) h^vi^XiS^oi^Muiji^^-r 

|[P^>I^M^'T:$)^o m\A\Z7^'^n^y^viy=L:^^^) 
(DV^yVX^\^7.^y^^-VmLmttl^. 015 
(a) ««E5l^OXi5^';/^5^y-h^:7^5;->3.;<^UCO^ 
®6tJffi@$r^T«l»S¥®0T2fe;5o SI 5 (b) (iS 1 

5 (a) (DA- Amyz^'^mmmmx^^. ^in^co 
[0 0 0 8] m \ A^^xsmx 6&#MbT. vun> 

S«±fc:^frt^n/tpS:^M«i^^8 3 0^^M±tcn 

KO^T^iM^^i^, /ttA.^^. nV HI/-f >M*^8 4 

* V -xM** 8 5 iiJd^raRiSfiiTTj^^K^ nrvi-s. :i 

ne»On* KW>fi«8 4i:n* y-X««8 5i:0!> 

(C3 > h n-;uy- h 8 6 a::7n--T--r h 8 7 

)5<?^JES$nTV>S. :7a— 5=-^ h8 7ttp^(D 

^^^^*^8 3CD±JC^j9l 0 0A5gaPCD^Viy— 

iki^9 osr^n^iSEUTj^i^^nTVi^. 3>ha— ^uy— 
h 8 6 tt:7 u—^>( >^y— h 8 7 ?!^^ «&fiawici>ai$ 

nsjzpfc. :7D— 5r^>^y— H8 7(3[)±lcJSra*6iR 
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D-;uy- h 8 6 tt^^jea->U 3>®$):5Vili^j!g^5^ 

fl:m8 9tt. i/Unvs^i i::7D-v=-^>^y-h8 
7 -^3 > h n -;i/y- h 8 6 &«^-r -S^JB^ V U n > 

h D-;!/-;?'- h 8 6 &tta-r^ J: "5 Jcx A-X 

[0 0 0 9] ^15 (a) 3>hn-;i. 

y- h 8 6 \mmz.mm^xvT:W3^ (ff*inj) icMix 

;&[Rl) JCilfe^n* KW>'«A*8 4&ffiStCSj|g-r^, 
If^/ h^9 l«HW>3>iS^^ h9 6Sai:T#n* 
Hlz-f >®^8 4Jc:«5C65{cS/i^-r^o ^15 (b) \z 
7h't^^\Z. H-/ h«9 iJiXA-xn-hM9 5<Z>Jt 
Jcj^jsK^nrvi-s. 015 (b) Jc^-r<i;^Jc, y 
-X®;^ 8 5 li, »7- h*^ 8 6 TM 
«EU. y-K«S8 6^7^-;l/HIK>fb^9 2^:tCffl^n 

- 8 6 :7 ^ FR^bl^ 9 2 i: Jc<i;o TH^tlJt 

CO DIG] ±f20cJ;^JC«^$n:rc:7 5^y5>3.^^U 
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LTn* V-X^«8 5i:pM:^j^^^M«8 3tiS%m 

;l^5}^^:; hxi^^:? hn>^;^:5o ;ico^^^S, 3>hn— 
;py- N 8 6 tcWin^n/tmHVc tcJ:-5@^JcJ:D, 

7 tcmTcD^^;OWcJ:t)n. >c^U h^>xXi$'COb^ 
CO 0 1 2] ^fcJC, tS5fei!lf^(C43V^T«. n* V-XS 

^8 5t^9~i 2 v^ga^comffiVsj&^Biin^n. n>h 
n-;|.y-- h 8 6 i:pM^M«®«t8 3 

i^^ns, -tbT. n* Kw-f >M«j8 4iiraM$n 

- h 8 7 4»<Z>«^li. hSftK 9 0 & h 
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CO 0 1 3] ^ejd. Mm®lf^iC:J3ViT, Ziyvu-)V 
h 8 6 5 V^ggOSJBEVc n* Kk-f^®* 

10 8 4 1 - 2 vsgaiomjBEVi, ' T^j^Biim^n^p ^(d^ 

^^'J h^>v?Xi$'(D5"^:^;UM*^tCli$^;0^«en^ 

y^mif^\Z^ o T±I2<7> " 1 " , "0 " CD^HJ^;5tfT^j:t3 

CO 0 1 4] Sei5feC7):7^-;e^:i><^U(D®ji^i*S:01 
6 -la 3 6 l^>TiiWt-'5o ^CO&«!l;&«^ja^«S^ 

CO 0 1 5] 01 6l;i^-ra:^lc. pMT<10 0>co 
U 3 >mWL 1 CD^^M±(tP$ 3 0 0 A(^>- U 3 >K 

VD (Chemical Vapour Deposi 
t i on)^JcJ:r)IP$ 5 0 0AcO'>Un>^lb^5$ 
mm.t^. ^bT>'U3>^fl:m5C0±tcW>?XN7^ 
mi^(Oy:^h^)V^^y>(\ZX^n^:r.)V^l^ 

I/>?X h 7 ^VX^i:bT>'U3>S^l tcU>S'f :^ 
^aXf-So ^#Ji60keV. 1. OXlO^^/cm 
« T^^o U'>?Xh7S:|SS^*L, 5^U3>^{blg[5&'T 
X^hVXmi 7tC^-n^$5 0 0 O Aco^{t:^9^J^ 

>fbS[ 9 s ^ X ^ <?: bT p 0^ x;i/^?^^'r ^ ^«±(C3}« n 

>&-r:t>^iAt-^- ^^til 0 0 k e V, 1. 0X1 
0^3/cm2 -ca&^. C:<O4^fi|jeft01 7-C$»'5. 
COO 1 6] )k\zm\ %\Z7fct^'^\z. >-<jn>»^i 
{ciiAb;t>Fji3fi^^l£^bnOx;n lisj^r^p'^x;!/ 
i3&?^^-r'5>. ^frtti 2 0 ot:i?6^raT*'5o -e 
bT7 ^mitm 9 ^sfefe-r-So 

[0 0 17] 01 9 J;^lc. 

mM±.\zm\zm^^ooK<Diy^)uymtmi^. 

40 1000 Ao^ja^S^U 3 >K 1 7 . 2000 Acr> 

i/UnV^^ftiii^l 9. 1/>?XN2 l^J^^-T'So -ebT 

?^^-r'^^««±{r$»^->»j3>SP^blKi 9*31««lc 

CO 0 1 8] 02 OtC^-r.i:^fC. ->U3>a;KlO^ 
^M±fClxi^X h2 3&?^^Sb. Pi^X h 2 3 JC^5e<7) 

/i5'-->^^5S"ro -ebTix-vx h 2 3^-7X1^ tcb 
Tp»^x;n 3<;o:7^-;i'HKfl:KS:?^^"r'^^®*^{c 
3pn>&'Y:^>aArs, *mi8 OkeV, 2. 5x 
50 1 0^»/cin» •C&.So 
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[0 0 19] lxi^Xh2 l:feJ;r;U>?Xh2 3^K^* 
iy^)^>mtmi 9^^7.^tVX. P$7 0 0 0 

^®^M±tcU'i^X h ^m^V. ^^U-k 

[0 0 2 0] 0 2 2{C^-rcfc^tC. >^Un>^{kKl5 

i^^r;?^ 1 0 0 AcOv'Un>^>ffcM2 9^?^^T^, 
Un>K^bK[2 9CD^gf±lCCVD^$ffiliTJP^i^l 

0 0 0 A©i&jea'>U3>K3 1 $?^^-r^. #j^a'> 

U n >^ 3 1 ;0^:7 D"-T-^ >i/y- h LU^>o #ii^a>^ 
Un>K3 ico±®±tcu>;xh3 3^jgfiKU ^5a« 

«fc^SUi^X h 3 3 &|»*T^« 
[0 0 2 1] 1/>?XH3 3^VX^i:bT^i^^->Un 20 

02 4«gI2 3(c^-r;)^^u-fe;u^*^^B:)^r^;5^^^^ 

[0 0 2 2] 02 5 tC^Tcfc^tc, i^U^OS^ 

T THTOJ ht^^o HTOtiHigh Temper 
a t u r e Ox i de<Z)BS. ) ^HICjzoTi^^i^ 1 

0 0Aco>-U3>K^fcK i&sT. fmim^^m-r^:/t 

ti>\Z THTOl^J tm^) 3 5^J^^-r-£>. HT0^3 

itm3 7^m0kr^. i^U3>^{bM3 7jifc 

C VD^fCj;oTiP^JiitJ 1 0 0 A(Z>HT0^4 2^m^ 
T^o 'A\Z. HTOm4 2:^^lfz^iJZl>^itm3 7^ 

[0 0 2 3] '^\Z. mmmi$,0^^\ZrD\,^X. HT0IR3 

^oT>'U3>KibK3 9. 4 i^mmT^:iL\z^ 

>vX5'S:J^fiKT'5n'^x;H 1 :feJ;tXp »:7a:;H 3& 
^LTiiSOJc^L.T> (b) «^5a««Jc:*3tt-5BiS 

;pl 1 3S^bTViS« 
[0 0 2 4] ^^^C, 02 7fC^TJ:^rc. ^^U-k7l/® 

'r-5n'>3i;H 1 l:fej;t/p':7ji;n i 3<D^^V-J7s 
NRlOlTH^i. 5 V^h^>i;x^SJi^^-r Sn*^ 
x;H l;feJ:rXpt:7jiJH 3©->U3>i6fl:K4 ISrB^ 5(? 
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umx^x. Ti^3i)vii^^nT>^3^)v\zmM\zm^ 

J^l 5 OAco5/Un>K>fbK4 ISj^^T^o Cicoi: 
^, n'i^ji^H 1 l:fej;t;p»:7j:;n 1 3^Mt>l«I»#fC 

mmt-^ti. iy')n>m^VkZ9(D^^^fimjs^vx. m 

3 0 0AlCJ^ao 

[0 0 2 5] m2 9\Z7rsr^O\Z. '>'j3>K'fbK4 1 
:feci:^HTOje4 2±JC, C VD^SSfflViT/^$ 2 5 0 

0 AcD^^Sf/'Jn>K4 3S:?^^-r'5o ^jgav-U 3 

^V'J3>R4 3CO±{CU'>?Xh4 S&J^^b. Ue^X 
h4 5Jcm^(Z)/t:$^-->^SJgro UxXh4 5S*T 
Xi:7a:bT#i|gS>^U3>IR4 3&X!y^>^H^*U 
y-hll«84 7 (03O#PJ ^J^^Lft^. Uz^Xh 

4 5$:B5^U 03 0(C^'r«ljia:;^'5>. 

[0 0 2 6] ms l\zm'r^o\z. >'Ua>M«l<z>5fe 

^M^M-hfC 1/>?X h 5 3 ^J^J^-r-So Uz^X h 5 3 

S5xU3>lB4 3> HT01fi4 2. i^Un>^^K3 

7. HTO]K3 5. #ite^->U3>K3 1 *X-/5^>iJf 

^5&f^o J[^^^jeav^U3>JK4 3&n>hn-;py 

- h 5 1 iiP^^t^, *{!gJii^Un>ii[3 i^:7n-'7='-f > 

^y-N4 9^l^^o mS 2\tmS l\Z7r:'r>^'^V±)i^ 
[0 0 2 7] 03 lJC^*ri^-;?Xh5 3&I^*U 03 

^^ffi<7)y-xM^t KK>«^5 7, ^^a^^ffico 

V-X^^<hHl/<>^«5 9. vUn>K{blK6 1. 
v'U n>^{bjS6 2. XA-X3— hK6 3 &JK^-r 

[0 0 2 8] 03 3J;:^"rxA-xn— MK[6 3. 
3>^{blK6 2. >'Un>^>fbm6 1, ->U3>S{bm 
2 9, '>Un>K^JK4 itrn>i$'^ h^-jV'e 6^£jg 
^r^o XA-xn-h^6 3±tcT;i/5r:r!7AgB«SIS 
6 5^X/1-;^U>^tcJ:DJ^frKbv n >i$' ^ h4^-;i/ 

^f*g<DV-x<^J^ch Klx-f >®«5 7*3ci;t^T;P5-»i7 
AiB«SI^ 6 5 t^S^^rtO V-X^ig^i: H U-i >m^ 

5 9 t^m^mzmmr^. -ebT7>i!/^n«^Affi^i^ 

6 5 \Z^lSE<0/'%^—->^:S:mi^. 0 3 4 Jc^-Tflliia: 

[0 0 2 9] 03 5J:::^-rct;^{;i5/'Ja>S;Klco^S 
S^®lCXA-Xn-hK6 7*jf^^£T'5. XA-Xa 

- hlB6 7 (CX;i/->J^-;i^7 0 ^J^^r^o ^bTXA 

-xn-hm6 7(o±\z7jv^=:oj:^mmm6 9^m^ 
5 t\t:^)\^-^s-ji7 o^i^i.xmm.mzmm^tix\.^ 

^. 03 eiC^-Tcfc^lCT^l^^n^^AKigfti^e 9^C^5£ 



—734— 



JPQ0060 61499 r http://wsftw. QetmeD atent.c»m/Login.do g/$asch{av elli/F eW 5 of 17 



(5) 



14 9 9 



8 



[0 0 3 0] S3 l:fecJ:l^^3 2tC7j^t- <i:^Jc, n>h 

D— h 5 1 hyu-y-^ h 4 9 }L<r>mz 

tt. HTOIB3 5. v'UnV^fliKS?, HTOK4 2 
[0 0 3 1]® n^hD-;!/^— h5 li::7n— 

h 4 9 i:©ra<o»igH4?&«avi in. w 

[0 0 3 2] ® U-^tC3^V^21i:o 'tn.iO^. yu- 
[0 0 3 3] (3) JtRm^^JtS^ri^lto <3)<D31*li:^<0 

- h4 9(cmjte'r s|gJJ3> :7n-'7^>r >^?^y-h4 90 
-y-hs i(cmjE£Wiob7^^:^> :7a-5^>f 

h 4 9 omm'fen > S D-;!/y- h 5 1 O^JEJrjSl/iS 
'57&^J;Vio -e(;)>ta6(c«>'D-^^>^y-h4 9ihn 20 

[0 0 3 4] HTOm\^±M^(2>tmtlX^^^f)^. (3>ffi 

[0 0 3 5] ^^l^TONO^CD— #1:G)MT*^HT 
0»[4 2«Top OxidetP¥«n, Hd^OU-^l^ 

til 9 9 0 lEEE/IRPS ppl45-'149 30 

A MODEL FOREPROM INTRINS 
IC CHARGE LOSS THROUGHOX I 
DE-N I TR I DE-OX I DE (ONO) I NTE 
RPOLY D I ELECTR I C feU^^tlTVi * 



ONOJRO— »T<0KT*-&HTOK3 5tt 
Bottom Ox i dei:Pf«nTVi^. 
[0 0 3 6] 

<DONom\t. }f-^mwm±<o:ft^\z\t'v^^t£\m 

^>^y-h4 9^:CDmfi[|l&/jN^<-r'5;t5&lCli, T 

L:tdt-3T. ONOK(DJ?$«mfeoS]®;a:|SffirtfcA 

^^o\z'r^ii^^^f)^$>^a 
[0 0 3 7] Lib>L:/3ii()^^. ±m^-Skmz^\^^X\t. O 

Nomm^wzmmmm<ohy>i^x^<D^- hmmm 

y\zm^^M^<Dw&z^^x. oNomo)m±m<DH 
Tom4 2(Dmm\z±^:/^mmf)^±crzo ^(or^itb. 3 

>ha— h5 1 t:7n— ^^y— h4 9to^ 

7s^m\z^n^mm^^(omf>^y)f}^:h:^<u^x. yy 
m3s\z. m^MHTomm^^&j^o^mmzj:^ 

±tEt^£^<7)X5g(Cj;oT^±^COHTO^iP{Ctie> 
^yyf)^^s HTOm4 2(D\:$ihr)^\Z^^Vti.^^<D 

j£:i()^r)i^mmx^U\^^\^E:h:^t3.^<DX$>^:iLf)^t>i^^ 

[0 0 3 8] n>hD— ;i/y— h 5 1 i::7n— ^ 
^>^y-h4 9i:(DW<o»®^S^, ;<^Uir;Ph^ 

X. 'Aay^xmiD-^n^. 

[0 0 3 9] 

[stn 



V t h C G — 



Ccf+ ( C 1 4 H" C f b + C f *) 

Crd"t"Crta"i~Cr« 



V.M 



Ccf^ Cfd'f'CrbH'Crs 



[0 0 4 0] ±S<^Ccftt. ^ ^\Z'A<O^X^t)^tl [0 04 1] 

- [»2] 
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[0 0 4 2] ±^<DC3 fl, HTOP4 2(DjP$JcSit *iB^ 1 ^#MUT^fc<0J:'5{C^§^$nS. 
0!l-r^o ±IE«£*(OXie(Cj;0, ONOlK&?^^U:^t:^ [0 0 4 3] 

\zmmmm(oi^ u n >Kfl:i^ 39,41 ^m^-r^m^ im 1 ] 





HT0B^42C^^J? 




5 b'7>i^:^:^(D 


HTOJ^ mm 

(220 A) 


+ 2 2 0 ± 2 2 










Cll£iIli]:290A) 


-6 0±6 


+ 2 9 0 ±2 9 




C2liD0:15OA) 


- 6 0± 6 


y v^mM : -30± 3 


+ 1 5 o± I 5 


2 Hi ay- bSfbir^ 

: 4 0±4 


\m. it 


i 0 0 ± 3 4 


3 0 0 ± 3 6 


I 5 0 ± I 5 



[0 0 4 4] 02 5fC^bfcX5gtr43liT> ON 

mmtsn^HTom(Dm'^\t. 2 2 o±2 2At?a:^. 4o 

^UTi.i^. ^CD^CD0 2 6:feJ;tX2 7JC^L)tmilHl 
19 7 O^tC^HRCAttcDWe rner KernBc 

[0 0 4 5] j^ctc. '>Un>S«i«M<D^^;&a^K 5^? 



F<h<O^md^5 0 : 1) \Z^-DXm3 om^^x.y^> 

^t^ff^^o ;i<oyymmm\z^\^^x\t. HTOK4 2 
\t. ms 7\z7r:'r^^y7^^^t>7^^^xo\z. x^y^>y 
\z^^xm6 0A^^'^n^. z,<Dyymmm<Dxy^ 
>^m(r>mmh±i o%mmx^^:ftisb. HTOK42 

<Dmmo:>^itns -6 0±6Ai:?^^o Z(D^^. 5>U 

3 >mitm 3 9,41 }tmz. v u n >s«i<DiiftK>fkic 
^vm^^n^^m{tm<Dm'^(omm^± 1 o%-c^^ 

X^^^^)a>m^S 9<DjP$«2 9 0±2 9 At;^ 
5 V3fth9>>^x^(Dy-htfiSIBTft^vUa> 
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[0 0 4 6] ^(D^. 2[plgcDy-h^{k:{ci:0. 5V 
»h^>S^X:$'(D->gn>K^bJK4 lii^mi dOA<om 

ni3.t>n^yvn9m\z^y). '>un>K{fcK3 9«, 

m3i\z^'t^'yyi)^^tyf)^^^^\z. mzokm^-^ 
n^. *;/^HTOjK4 2 7j>t, ^(Dyym.^m(omzm^ 

±10%. f^KfbJ;iJ:D?^^$n^>-uzi>K>fbMcoiP 

^<D^m±10%. CVDtCcfcSHT0li<0*6«[SCD^ 
ll± 1 O^S^JStf^i:, HTOIg4 2, ->Un>K^b 
9*5i:t/'>U3>]^^^4 IcDiP^tt, ^1(D^T 

[0 0 4 7] ;^*5> 1 mmoy^- vmtTM\z^\^^xm 

2 9 0 A(D;i$t::j^^$n;^c>'Un>Sg^bK3 9jO^ :7 
»^xe&J!STJP$;5rtJK;3 0 0 A\zf3i^mm^. 04 0 

[0 0 4 8] ^m^mm t ^immrnxo t\t. -mz 

»ib0 2^flrjtc«^oT. 

XO 2 =^ t 

7?^*:>$n. 134 Otw^'rJ:p;^^fe^^cOiJ?^^:7i:;^ 
^^3 9(OiP$«i^2 6 0 A^;^oT^50> 04OtC^ 

^i^'^y^<Dj^B\z^mT^. ^co2[iieoy-h»{b 
x@fr;feViT, JiJ^j2. 2 5 5^^<Z)|gilg{blcJ:D. 

>^{bM4 i7!^^/^i^i 5 0 A<D^p$ic?^fiK$n^Pr^> -r^ 
t>^m4 0 \z:i^\,^xm^ib^^j^A\zm^m\z. >'Un> 

K^bm3 9<^):^ti, B!4 0<O^Bj&^<^*ej2. 2 5^^^(D 

3 0 0Aa:;^:5o 

[0 0 4 9] ^±m^ft<i:^\z. ±^vt^m\z^^>xm 
x\t. HTom4 2(Dmm\z:k:^m:s:^r:>^ft^^]:.^rz 

3>hn— ;i/y— h5 1 t:7D— 5^^>iJ/y— h4 
9<i:(DWcoi»m^§{c:tfe»t?^;&t^i:. ^cDJ^m^ib 

[0 0 5 0] ±m^M<Dmmj^\z§&^:^^mco^m^^ 
^=^mi^mm&m(Dmm:^m\t. n > h u-jiy- h^y 



(7) 4$M¥6-6 149 9 

[0 0 5 1] 

^^^^^JLUh. mBm±\zyu-^^>^y-h^ 

mfSi-r^jimt. ^(Dyu-y^^ >^y—h±\zmiiy 

10 m^m\zmm\.itmms^^m^r^jML. ^oymmm 

±^3 > h P-;i/y- h ^&?^^'r^XS<i:$:<l^TVi 
dco^Bjco^^fi, iimi8&J]^*!K'r^XS;&^ Si 

i:> ^jai5l^&^*^C0h^>>?X5'CDy-h^fbPJ^^cr) 
;ta&<^. ii>?^<^>ilsI<oy-hKfl2XieSjg;^t«Jc. 
U 3 >^{bl^±Jc» 2 3 >iKjbK[&J^^-r^X5e 

[0 0 5 2] 

[fpffl] e:o!R!Bj©K3gxSfrJ:n«, 3>hn-;vy 

20 -vtyn-^.(y^^-~hL(oma)mmm(DmL±.m<o 

h ^ >s^x3'<Dy- httj&M^j^^-r^/tjjxDy- his 

<bx@&^>75:<i:*)-K^tr;^8^> mnmm±,m(oi^') 

\zLdisb^cti)^x^^. y>ymmm\z^^i^o:3>m 
i\:m(Dx.y^>^m<Dm»if/im<>-r^z.^\z^r)^ mm 

[0 0 5 3] 

immm\ :i(D^m\z'^-:>if?fm^'^^mmm^^m<D 
mM-^m(D—%mm\z'D\,>x. }^ymm^^mvtx.ti^^ 
ift^-rs. u^. '^^mt,n-''^it\mm<omm\zz>\,^ 
x\t. m-<n^mn^^{il.xwm^^o 

[0 0 5 4] ±.umkmt.nm\z. 0i6?a:v^L 

4^ 02 4«c:^U;^^x@&JBIfe«. i/U3>®«i±:i^ffi{:: 

CVD?*{r<i:oT. iP^J^l 0 0 A(DHT0^3 5&i1^ 
0A<O>'Un>S^blK3 7&i^^^ (01) , 

[0 0 5 5] ^(D^. ^^^)^i)vmM^. v)^zc)vmm 
\\zm.xmm^^>^mx\^. n^:xL)vmmi\AL\z 

2) . ^<7>^, ;<^'J-fe;U««±*5^t;n'>:r:;i^i^l 
l±Sl/v;^ hRl 0 4TSVi. ^J2^«(0p»>x;V« 
5^ «1 3JrS:*L'Tiai*^:t>$aAb, p^^a:;!^®®! 3 
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(03) . 

[0 0 5 6] ^^\z. m4\ZmT^'^\z. ^^'Jir;^S« 

^-rs. -eoft, 5 0 : 1HFX»;/^>^§J!!03 O0>JS 

03L)Vl 3^MtC^P$|?j2 2 0 A<:D>'Un>lg>ftM4 1 
n^irx;!/! l l *$i;r^p ^^xyn 1 3^M±tC 
ti, ^«D/P$jKj2 2 0 A<7>->>Jrj>K^t:K3 9 aS?^ 
^KU. ia5tc^-r«iia:;5:'5o 
[0 0 5 7] :k\z. m^\z^^^o\z. 

\^Xnv>'y:xi)Vl 1 3±Srl/5^Xl>^l 0 6TSV>> 
i;H 3*M^X-;5^>ifUT, 5^Ur7>Kfl:IP4 1 a 
[0 0 5 8] -eO)^, RCA«cit&ff;iVi, $e>JC5 

0 : i\i¥jLv^>^^mzoi&mm-rz.t.\z^^yv 

l^^t/pi^x^H 3^ffiic:. iP3$?|5 0 AOvU3> 
K^K4 1 bSrJ^^Kf^o i:<^)i:#. ^mZTi^3L)Vl 

1 i:fcj;tXD'>a:;n 1 3 ^Mt>^®^^t$n'Src8e). m 

7 fc^t-<tpt;:S^U3>^{fc;M3 9 aCO/^$:0^JiJiiU 
T. #?j2 0 0A@a[a>jp$fc;^:5. 



(8) ^§B¥6-6 1499 

[0 0 5 9] 'A\z. m^\zm^^o\z. cvumz^ 

^: U ±)Vmmzi^n:bzy^) 3 >^{bM 3 7 mM±.\Z\^ 

m^mi 0 oA<^HTOK4 2 7&t?g^$n^. tnLn 
mz. mmw$.(D n^3^)vi i:fectr^pi^x;n 3±(c 

0 0A<D'>Un>^^^4 1 c;5^ n^3:;P 
1 1 l:fe.i:r/p':7x;n 1 3±(c«^liD;p$ 1 0 OA 
OvUn>KYbK3 9b50tJ^^Sn'5o -^-Oi^^, HT 

vn^h^y-j7.^iim^'^n^mm±\z\t. i^U3>» 

^fcM4lb, 4 1 c75^^;fesy-h^jg:MT^^v^U3 

^iim^^n^mmAi\z\t. 5^Un>K'fl:K3 9a, 3 
9 b?5^^;S:^y-hj»8dST*^->Uzi>KYfc»;3 9)&« 

CO 0 6 0] ^(Dmt. m2 9;5:ViLEI3 6JC^L3t± 
20 [0 0 6 1] 4:*SS#!ltCi5frtSHTOK4 2. >-Un> 

mtm 3 9 :fe J;t;:5>u n >Kfbffi4 1 cD^jpti, h 
^{bxeo aK^S b Tfr^^^bn^ y v mmM\z J: ^ x 

KYk^O^^CDB^Mi 1 0 %:feJ:tXHTOm^^StC:fett 
^MiPO^Hi 1 0%&#ltLT. TfBcD*2fZ:^t'<t 

[0 0 6 2] 
[1^2] 

<*.fi : A) 





HT0JK^2®Kff. 


coy- hMi^K (i^U 


5 h^> >^>!:3'CD 


CllUa :220A) 




+2 2 0+2 2 




C2IUIQ: 50 A) 




-yfiSiam : -30± 3 


+ 5 0± 5 




2[yIEJ<f— hKffclCj; 
§it^> : 1 0 ± 1 


(lOOA) 


+ 1 0 0 ± 1 0 


+ I 0 0± 1 0 


+ 1 0 0± I 0 


wm i\ 


J 0 0± 1 0 


3 0 0 ±3 6 


1 5 0± 1 5 
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[0 0 6 3] m2\z^hit9Lmii^^t>tf^^^'^\z. ±ie 

ii-rc 4:;fe< , HTOK4 2 ©M^CDSM^ffiJ&T/hS 
OONOMS±@OHTOK4 2<0K^<D«iE»O^;&^/J% 
Jfli^^ti-So L.;t;)toT. n>hD— ;i/y— K5 1 

[0 0 6 4] mz. ^^^<Dm(Dm:mm<o>f^w%^^m 
[0 0 6 5] :^mmm(09mjLm^. i ©a ©y- vm. 

i^^oagM^. 6 0 A^:T-2>. 2(s:*M{?»J 
(ci5iiT«. S9tc^T«i:-9tc, >^^)uymWL\±.±m 

*91 6 0 A««$-e:S. ;^:te, 09(0 (a) tt. ^(D^ 

m\z:^=e^)-\L)vmm^. tE.m\zbv^v^>^j7.9m^ 

^l^^^L, (b) ^5a^«(DiSKJE^h^>>?X 
U-t:;U^^T«0N0MS±^(DHT0^4 2t;^D. 
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*4 1dt?^D. $e»tri«WJEI^h^>i^>^^-e«>'»Jn 
>^^^3 9 c 

[0 0 6 6]*)*:fr> la 1 0 fc^-Tcfc 3 Ic, >c^Uir;i.^ 

1 0 l-vmr^K SV^V'y>V7s^m^mm<r>i^^):2> 
mtm^ld. 4 1 a<£x-/5">>5f(C<fcoT»*b. n 

[0 0 6 7] :k\Z. 2Mmo>^- Vmit^ff fSi^. dOD 

10 (5 0 : lHF7Ki§flacJCJ::5X»;/5^>>^3 0»ra) 

^ffJ5:o:rc^, iP$*?Jl 5 0A<DikK^t;K*^^i:si:5 

\Zs mmit^frfs.o. ^(D^^. mi uc^Tct^tc. 
5 v^>i^7s^m^mmz^n^i^i) 3 1 ^ 

5 OAoiP^cofRRIbK-c^Sv-UnVKfl: 

^4 l30^*J^£^$n, C:n*t5 N^>>?Xi5^cr)y— h 

•J :3 >^{b^ 3 9 a fe, z.(r>ff— hK^kX5g(c*3^iT-e 
<o;P^;0^iiU ->Un>gg^t:M3 9ci:'&:b'B:T, ^3 
^ 0 0 A(C>P$(DJ@5Wja£^h^>>?X^<Dy-hiie«MT 
^^->U n >^>ffcM 3 9 ^m^-t^ Z.li\zU^^ 

[0 0 6 8] i?^mMm\z^\i^^^-xM\z^\^^-c'm^^n 
^]^;p<Diiii^#itJrvin;fc, HTo^4 2, ->uzi> 
^^1:1^3 9:fe<i:afvUn>S?ftK4 l <z>lKyp<3[>asib^, 
TfE(0^3(C^-r, 

[0 0 6 9] 

[^3] 

(mii : A) 





HT0flf42Oflilf: 


coy- hite^M (i/'j 


5 h "yyi^I^^CD 


y- hKffc 




1 6 0± 1 6 








HTOM iH^ 
(160A) 


+ 1 6 0 ± 1 G 


+ I 6 0 ± 1 6 




(2[DS:150A) 


- 6 0±6 


V -jWl^^ : -60±I2 


1 5 0± 1 5 


: 4 0±4 




I 0 0±2 2 


3 0 0 ±4 2 


I 5 0± 1 5 



i0 0 7 0} m3(D^mf>^^^^ff^f3iJ:o\z. :^mmm 50 fccfctl^. '>U n >8-fbjK3 9:feJ:rXi/U 3>K-fbK4 
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i(Dmm(r>\t^'D^^^:Kr^z.iiu<. htoK4 2 
CO 0 7 1] ^fc^mMm\z^n\t. bv^h^>i^x 

CO 0 7 2] 

nm^mwimzm^^n^h^y-jTs^coy-vmtWk 10 

CEi 1 ] ;i <D^mz^^ ;^^»a!tt¥»*fE(ss^(o8i 
C® 2 ] d <r>^m\z^':> /t^»!«tt¥»*WBttS®a>« 

Ilfffi0i?ab^« 30 

C0 7] z.a>^m\z^^it^»n^^m^mm^(D9k 
call] ;i<o!R!igfc«o>t^»S6tt4£»flcia««@(o 



4#M¥6-6 14 99 

i5 

Ciai2] :7^-;->3.;?<^yo— «W;5:«jS:£^T>^d 
C013] 01 2fei^$n/S:>^^U-fe;i/Thg5;^X© 

C015] (a) \^^^(OX^^y^y—hmv'5f^:/>^:i. 

:^^\)(D^mmmm^7^'tm^^mm. (b) (a) 

C^i 6] tie5l5<^^ffl^f^^^^lEtS^@oSjg;^ft© 

-««i<^m 1 xe&^-r>^u 3 >s«offi^»fffiEiTab 

— 2 xe^^T U 3 ^SSODSB^J-BrMSTib 

csi 8] '^^(D^n^'i^^mms.'^mmo>mim-^m<o 

C01 9] l^^cDW^f4^^#:|E1tS®a)Sja*feC!> 

-mo>m 4 xs^^-r 5^ u 3 y^i^o&^mmmx;^ 
C0 2 1 ] ^^(D^n^'i^'^mmmmm.(r>um.-^m(o 

So 

[1^2 2] ^^o)'^n^^^mm^'^mm<Dum:^mo> 

Cia2 3] S^^(D^fi|5Rgtt^^<^|BtS^®(OSjg;)^^£0D 

—011 com 8 xs^^-r X U 3 >^Sa)SP4i-^MSt?afe 

So 

C^2 4] SI2 0(DB-BaifC?t^^$^U3>^«<7>SKi> 
—m(Om 9 X5@^^-r U 3 >S«<Dffl5i'»rM|g-Cfe 

So 

-m(Dm 1 oxe^^-Tv-u 3 >^s<DSP4^'BfffigiTa& 

So 

— «a|com 1 1 xg^^t">^U 3 >S^CD6R4>»fffi0^^ 

So 

[0 2 8] vt^o^»%^^m^wE.^fm(r>mm:)5m<D 
—m<K>m 1 2 x8*^f »; 3 >s«<D®^»TM0-cfe 

So 

[0 2 9] m.^<i>:^vm^^m^m^mm(jymm:^m(r> 
—m(Dm 1 3 xe^^-r->u 3 >ss<ofiS5j'»rM0T* 
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20 



So 

[13 3 0] ijt^o'^n^^^mmm^monm-^moy 

[0 3 1] (^*(o:^»3^14^»*iEfaS®(7)S3t^fecD 
[03 2] 03 lOC-Cj^tcm'5>-U3>Sffi<0a54> 



So 

[0 3 7] 50 : lHF;?K^}acJCci:S, CVDS>ffcKt 

[03 8] ONOI^g±^C0HTO^Cr)^^5>^&^< 

[0 3 9] >^^:U-fe;PCD^gBO»m«fiS|S^jb"r-5)^c 



-wos 1 6 xe^^f u n >as<z)a5j^»rffi0T«> 
s. 

[0 3 4] fi£*C!>^»%tt^»ft:fiattiie<Z)«jfi*j*Cr> 

[0 3 5] ^^(Dyf^m^^^^mi^fBiAmm<omM:^m(D 

-m<Dm 1 8 xe^^T U n >S«(D«fK:$3'»rM0T* 

So 

[0 3 6] 9t^<D^mm^^mi$^m»mm<bmM:^^(o 



[04 0] ^^>fbi^^li:. ^cDl^K>fbtcJ:Ofl^«$ns 

1 v-Un^^^ 

2 9 iy^jriymitm 

3 1 #)l^a>^Un>^ 
3 5 HTO^ 

3 7 zy^Ciy^^m 

4 3 ^jeaxUn>^ 



[01] 



[02] 




13 : p -ty^yu 31: ^lA ,\ -i 3 



B 5£X. 



27 2& 35 




L I J03 37 35 31 



29 



[03] 



[04] 




10<. 37 35 31 



13 1 29 



f^^^^^<t/ 27 27 27 



1^5 37 



35 31 




O 29 



II 7] 



II 8] 



■7^ 



/13 /13 
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